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FOREWORD 


In 1945 the report, "The water table in the western and central parts of Long Island, N. Y.", 
by C. E. Jacob, former hydraulic engineer of the U. S. Geological Survey, was released as Bulletin 
GW-12, one of the series of ground-water bulletins published by the State of New York Department 
of Conservation, Water Power and Control Commission. Bulletin GW-12 contained a rather 
complete review of the early ground-water records for Long Island, and included a water-table 
contour map for May 1943 together with cross sections showing profiles of the water table in 1903 
and 1943. 
This informative bulletin has been very much in demand since its release, and especially 
during and since the recent "water crisis" in New York City. 'Copies have been requested by 
state, county, city, town, and village officials in Long Island and elsewhere in New York State. 
Engineers, geologists, well drillers, contractors, libraries and people from all walks of life have 
been furnished copies of Bulletin GW-12. The supply of ' this publication has now been exhausted: 
Recognizing that Bulletin GW-12 has been useful to a considerable number of State, Federal, 
and county agencies and to the general public, the New York Water Power and Control Commission 
and the U. S. Geological Survey undertook the preparation cooperatively of a release containing 
up-to-date information on the status of ground-water reserves on Long Island. As Bulletin GW-27 
is essentially an up-to-date revision of . Bulletin GW-12, full recognition and acknowledgment of 
Mr. Jacob's work is desirable. 
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THE WATER TABLE IN LONlISLAND, NEW YORK, 
IN JANUAR
 1951 
By N. J. LUSCZYNSKI and A. H. JOHNSON 


INTRODUCTION 
Since January 1932 the Geological Survey, United States Department of the Interior, has 
cooperated with the New York State Water Power and Control Commission, the Nassau County 
Department of Public Works, the Suffolk County Board of Supervisors, and, more recently, with 
the Suffolk County Water Authority, in an intensive study of the ground-water resources- of Long 
Island. This work has been under the general direction of O. E. Meinzer, Geologist in Charge 
of the Ground Water Branch of the Water Resources Division of the Geological Survey, and, after 
his retirement in 1946, under that of his successor, A. N. SaYre, and under the immediate super- 
vision of M. L. Brashears, Jr., District Geologist in charge of ground-water investigations in New 
York and New England. 
The continuing program has included the systematic measurement of water levels in shallow 
observation wells on the island. The purpose of these measurements has been in part to map the 
water table and to evaluate its fluctuations, whether natural ones resulting from variations in rates 
of precipitation, evaporation, and transpiration, or artificial ones resulting from pumping for muni- 
cipal, industrial, agricultural, or other useful purposes. The contour map of the water table pre- 
sented in this report represents in a sense the culmination of an effort to expand a growing network 
of observation wells to cover most of Long Island. In another sense, however, it will merely serve 
as a guide, along with earlier contour maps, pointing to a more complete and accurate map that 
may be drawn after adequate coverage of the entire island, and particularly of the critical area in 
Brooklyn and western Queens, by means of installing shallow test wells. 
The present bulletin represents a cooperative endeavor of many persons in several organiza- 
tions. Water-level measurements for this contour map for Long Island was made possible by the 
continuing financial cooperation of the New York State Water Power and Control Commission, 
the Nassau County Department of Public Works, the Suffolk County Board of Supervisors, and 
the Suffolk County Water Authority. In addition, W. Fred Welsch, Senior Engineer of the Nassau 
County Department of Public Works, made available members of his staff who assisted the U. S. 
Geological Survey in making a special complete round of measurements in all observation wells 
in Nassau County during December 1950 and early January 1951. He also furnished the Geological 
Survey with well-location maps, pertinent previous water-level records, and many other data which 
proved helpful in the contouring of the water table in Nassau County. Henry L. Frauenthal, also 
of the Nassau County Department of Public Works, offered many helpful suggestions. 
The detailed data for the tables were assembled and tabulated by the members of the Mineola 
office of the Ground Water Branch, U. S. Geological Survey. The water-table contour map and 
cross sections showing profiles of the water table at several locations were prepared by the New 
York State Water Power and Control Commission in cooperation and consultation with the U. S. 
Geological Survey. All drafting was done by members of the Jamaica office of the Water Power 
and Control Commission. . 
Grateful acknowledgments are due Russell Suter and John C. Thompson, former and present 
Executive Engineers of the New York State Water Power and Control Commission, respectively, 
whose constructive criticism led to notable improvements in the map. 


GEOLOGY 
The geology of Long Island will be sketched only briefly here, as it has been discussed at 
length by several writers (1) (2) (3) (4) (5) (6) (7).1 
Long Island is formed of glacial deposits of varying thickness that were laid down on uncon- 
solidated beds of Cretaceous age. The backbone of the island is a double row of hills representing 
terminal moraines fashioned by the great ice sheets of the Pleistocene epoch. South of these morainal 
deposits is an outwash plain that slopes gently toward the ocean. The outwash material is quite 
permeable and rather uniform in structure. The water table in the area south of the moraines is 
accordingly a more or less continuous surface of low slope, though modified somewhat by the streams 
that are fed by the ground water. 


lSee references at end of report. 



Along the north shore of the island the glacial deposits are much less homogeneous and gen- 
erally less permeable, being composed in part of boulder clay. Numerous bays are cut into the 
shore of the island along the Sound. Flowing into these bays are many small streams of steep 
slope, some of which are fed by natural springs. In the area north of the moraines there are several 
small lakes and water tables perched on impermeable lenses of clay above the main water table. 
There the main water table slopes steeply and in irregular fashion, generally toward the north shore. 
The Upper Cretaceous beds that underlie the glacial deposits on most of Long Island and 
crop out in some places are also of importance because of their influence on the configuration of 
the main water table. The uppermost beds of that series, which supposedly belong to the Magothy 
formation, comprise interbedded sands and silts totaling several hundred feet in thickness. Under- 
lYing these sands and silts are clays assigned to the Raritan formation, which are underlain by the 
Lloyd sand member of the Raritan formation. The Lloyd sand member, an excellent water-bearing 
bed, rests unconformably on the ancient crystalline rocks and dips toward the southeast about 
100 feet to the mile. The sands of the Magothy (?) formation, as well as the Lloyd sand member, 
all have the main unconfined ground-water body on Long Island as the source of their head. The 

ovement of water through these sands unquestionably affects the shape of the main water table. 
In many areas on the island it is difficult to determine where the main water-table aquifer 
leaves off and the Cretaceous deposits begin. 


EARLY GROUND-WATER REC'ORDS 
In 1851 water-level measurements were made in about 30 shallow wells in the southern parts 
of Kings and Queens Counties. These were reported by McAlpine (8) in 1852. However, neither 
the exact locations of the wells nor the dates of measurements are given. 
The earliest known contour map of the water table for any part of "Long Island appeared 
in 1867 in a report by Kirkwood (9). It covered the area lying between Jamaica and Hempstead 
and extending about 8 miles inland from the south shore. The measurements upon which this 
map was based presumably were made in the late fall of 1859 or the early spring of 1860 (10). In 
1854 Stoddard (11) reported altitudes of the water table at several wells in Brooklyn in connection 
with a study of possibilities of water supply from underground sources in that area. 


MAP OF 1903 BY BURR-HERING-FREEMAN COMMISSION 
In November 1903 the Commission on Additional Water Supply for the City of New York 
reported its findings to the Commissioner of Water Supply, Gas and Electricity (12). This Com- 
mission came to be known as the Burr-Hering-Freeman Commission, for those were the names of 
its members. Their report included a contour map (pI. 8 of appendix 7, following p. 810) of the 
water table as of July 1, 1903, based on water-level measurements in 1,378 shallow wells, 333 of 
which were 2-inch test wells driven especially for that purpose. The map covers that part of Long 
Island lYing west of Manor and Moriches, Suffolk County, except that area within the Borough of 
Brooklyn of the City of New York. The contour interval is 5 feet. The map shows a water table 
conforming to the general outline of the island and modified by the numerous bays and streams. 
The maximum slopes of the water table on the south shore, as measured on 10 north-south sections 
across the island (12, pI. 7 of appendix 7, following p. 810), ranged from 7 to 20 feet per mile and 
averaged about 14 feet per mile. Slopes on the north shore were reported as ranging from 30 to 
100 feet per mile, though they were not so well defined because of the variable composition and 
structure of the morainal material there in contrast to the more nearly uniform deposits that underlie 
the outwash plains to the south. 
The datum of the Brooklyn Water Department was used in the Burr-Hering-Freeman investi- 
gation. It was found to be 1.087 feet above the Willets Point datum, the latter having been fixed 
by tide observations at Willets Point from 1891 to 1895. 
The highest water-table elevation, slightly more than 100 feet above sea level, 'Yas shown 
near the Nassau-Suffolk county line between Hicksville and Huntington. However, the contours 
there were drawn as a succession of short dashes indicating that some uncertainty was attached to 
their value or meaning in that area. On page 811 of the Burr-Hering-Freeman report the following 
statement is made: 
"Where these contours are shown as a succession of long dashes, the surface of the 
ground water is well established; where shown as dotted lines, as on some of the areas covered 
by the moraine and the thick layers of till on the northerly portion of the island, the location 
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of the surface of the water table is somew at conjectural, because few existing wells were 
found there of sufficient depth to reach the rue water table and the cost of the necessary 
wells, some of which would have had to be ully 150 feet in depth, was prohibitive. The 
surface of the ground water, which is held by he fine compact material forming the moraines 
and the layers of till. that partially cover the northerly portion of the island, are not shown 
on this 1903 contour map, since, in general, it appears that 'the water from these elevated 
strata is slowly percolating into the sands a d gravels that, as the geologists 'have shown, 
underlie the mantle of till, to what might be t rmed the lower water table, which is the surface 
shown by the contours. . .. The strata be ween these two saturated layers are, in some 
localities, completely saturated, the differenc between the elevations of the two water tables 
representing the loss of head through vertical seepage; but in many localities the intervening 
sands were found to be only partially saturat d." 
In recent years wells of the requisite depth ave been drilled in some of the doubtful areas 
shown on the 1903 map. The results are given 0 the contour maps accompanying this report. 
Some of these wells struck water at two levels befot the main water table was reached, confirming 
the observation made in 1903. I 
The 1903 water-table map of the BUrr-Heri t g-Freeman Commission was republished with 
slight modifications by the geological Surv
y in 19 6 in a report on 
he ground-water resources of 
Long Island (1). The location of contours In doub ful areas was agaIn shown, by means of dotted 
. lines. I' 
The western part of the 1903 water-table m r ' covering Queens and Nassau Counties only, 
was reproduced in 1912 by the Board of Water Su ply of the City of N ew York in its report on 
obtaining an additional supply of water for the Cit of New York from Suffolk County (13). 
An extension of the 1903 water-table conto ' s into Brooklyn was made by Wiggin in 1934 
in an engineering report on behalf of the New Yo k Water Service Corporation, objectors to the 
application of the City of New York to the Water Power and Control Commission for additional 
ground-water supply in Brooklyn, Queens, and SsaU (14). Those contours, which had been 
terminated at the Brooklyn-Queens boundary, wer extenaed into Brooklyn on the basis of water 
levels reported by Stoddard (11)_ in 1854, trunk- wer invert elevations, and water levels from 
records of test borings for subway construction. he highest elevation of the water table shown 
in Brooklyn for 1903 was about 20 feet. Wiggin r marked, ". . . it is probable that a few isolated 
areas in the high parts of Prospect Park and elsew ere had higher levels. . .." The Burr-Hering- 
Freeman contours of 1903 were again published in 1937, by the Water Power and Control Com.. 
mission (15), together with Wiggin's extension of t ose contours into Brooklyn (14). Comparison 
was made with water-table contours for 1936. 
I 
I 


MAP OF 1908 BY BOARD OF WAT R SUPPLY, CITY OF NEW YORK 
The report of the Board of Water Supply (1 ) referred to previously is appropriately called 
the Spear report after Walter E. Spear, at that time ivision Engineer of the Board of Water Supply. 
Under his direction an intensive investigation was ade of the ground-water resources of western 
Suffolk County. The study of ground-water lev s was extended eastward to the longitude of 
Riverhead. . I 
The Spear report contained a map (vol. 1, sh et 6, opposite p. 108) showing the configuration 
of the water table on July 1, 1907, in that part of Su olk County lying west of Riverhead, in addition 
to the above-mentioned water-table map of Queen and Nassau for 1903 (vol. 1, sheet 1, opposite 
p. 60) republished from the Burr-Hering-Freeman eport. The contour interval was 5 feet. All 
elevations were referred to a new datum 1.72 feet belo the datum of the Brooklyn Water Department. 
General agreement was shown between the Spear map of 1907 of western Suffolk County 
and the Burr-Hering-Freeman map of 1903 coverin the same area. Many of the wells put down 
during the 1903 investigation were later measured by the Board of Water Supply. In addition, 
about 300 two-inch test wells were driven in the rea to augment those wells and other existing 
wells available for observation., . I . 
Caution in the interpretation of the water_ $ ' ble contours in certain areas was again urged 
in the Spear report, as the following quotations fro pages 108 and 109 will show: 
"The ground-water contours shown ere define, however, only the main surface of 
saturation. In the moraines, local beds of clay and boulder till maintain elevated water 
tables that are much higher and quite indepe dent of the main surface of saturation. Between 
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these elevated or "perched" water tables. . . and the main water table below, the stra
 are 
only partially saturated. . . . 
"There are but few observations upon the surface of the main water table beneath 
the high and compact morainal ridges, and the ground-water contours there are drawn in 
a general way from the observations in wells outside of these areas. This lack of information 
in these areas does not appreciably affect the accuracy of the determination of the ground- 
water catchment. The few wells in the doubtful area 'between the Nassau County line and 
Elwood indicate that the ground-water summit is not far from the surface divide of the 
southerly moraine." 


MAP OF 1933 BY WIGGIN 
A contour map of the water table in BrooklYn and Queens in May 1933 was presented by 
Wiggin (14) in connection with hearings before the Water Power and Control Commission on the 
application by the City of New York already -referred to. This was a joint effort by consulting 
engineers for the objecting water-supply companies and officials of the New York Department of 
Water Supply, Gas and Electricity. By comparing this map with the contours of 1903 and their 
extension into BrooklYn, Wiggin estimated the amount of water that had been withdrawn from 
storage in that critical area during the intervening 30 years. Wiggin's map of 1933 was published 
by Laase (16) in 1934 and by Thompson, Wells, and Blank (2) in 1937. 


MAP OF 1936 BY NEW YORK STATE WATER POWER AND CONTROL COMMISSION 
In Bulletin GW-2 of this series (15), published by the Water Power and Control Commission 
in 1937, Suter gave a water-table map for 1936 with a 5-foot contour interval, covering again the 
area from Riverhead westward. To obtain the data numerous wells were measured, some of them 
after relatively short periods of recovery. In many cases it was necessary to estimate altitudes of 
land surface, at wells for which water-level readings were available, from topographic maps (15, p. 51), 
but despite this lack of refinement the' 1936 contour map was of value in indicating important' 
changes, even in the short period from 1933 to 1936, particularly in the critical area of BrooklYn. 
In commenting on the amount of knowledge at the time of the hearings on the application 
of the City of New York in 1933, Suter stated (15, pp. 48, 50) "All along the Queens-Nassau County 
line this BrooklYn overdraft had lowered the ground-water level by many feet. How far into 
Nassau County that effect went and whether it extended to Suffolk was not then (1933) known." 
One object of the studies made in 1936 was to fill in this gap, but .again perched water-table condi- 
tions presented a serious handicap. With the funds available and with the time allotted it was 
not then possible to drill the necessary deep test holes to determine the true position of the main 
water table in the center of the island. Suter repeated the warnings given in both the Burr-Hering- 
Freeman and the Spear reports, in the following words: "There is ever present danger that in hills, 
along the moraines and in disturbed strata generally levels may be taken in wells piercing perched 
water deposits and so fail t.o indicate the true upper surface of the main body of ground water." 
(15, .p. 51). This reservation tempered his summation (p. 50) of the results of the investigation 
just then completed: "Latest information showed material changes for the worse in the period 
1933-1936. . .. Not only has the BrooklYn depression gone Gown-as was expected-but the 
depressed area has extended far to the east into Queens County.' The effects in Nassau County 
are serious and there can be no doubt that they extend even into Suffolk, although somewhat masked 
by the difficulty of avoiding perched water tables in the ranges of hills near the county line." 
Deep observation wells drilled more recently in that area passed through the perched water 
bodies and reached the main water table. As discussed more fully below, it now appears that the 
effect of pumping in BrooklYn has not extended to Suffolk county. The apparent decline of the 
water table at the Nassau-Suffolk County line is attributable, first, to the fact that the early maps 
contoured perched water tables, and second, to differences in the amount of precipitation that 
preceded the measurements on which successive maps were based. 


MAP OF 1943 BY GEOLOGICAL SURVEY 
In Bulletin G W -12 of this series (17), published by the Water Power and Control Commission 
in '.1945, Jacob prepared a water-table map for May 1943 with 10-foot contour interval covering 
Long Island from BrooklYn eastward to central Suffolk County, to the longitude, at Yaphank. 
The contours were based on. water-level measurements in 289 shallow wells (28 in Kings, 25 in 
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Queens, 175 in Nassau, and 61 in Suffolk Counties). Water levels in supply wells 'of the New York 
Water Service Corporation in Flatbush, Brooklyn, w re taken from the testimony of T. H. W1ggin, 
Consulting Engineer, given at hearings before the ater Power and Control Commission; in some 
cases these were the static levels of wells in service. 
The 1908 map by the Board of Water Supply (13, vol. 1, sheet 6, opposite p. 108) was used 
by Jacob as a guide in drawing contours in Suffolk C unty. In addition to the datum adjustment, 
allowance was also made for the general decline of ater levels that was known to have occurred 
since that time (18). . 
Perhaps the most striking difference between the 1943 water-table contour map and earlier 
water-table contour maps of Long Island is the con guration of the high in Nassau County. The 
maximum elevation of the main water table in Nas u County in May 1943 was about 85 feet, or 
approximately 15 feet lower than that shown on t e 1903 contour map. Furthermore,' the high 
point in 1943 was about 5 miles west of its position on the 1903 map. However, it must be kept 
in mind that on the 1903 map the contours in that ea were drawn as dashed lines, indicating that 
the position of the true water table was conjectural, s pointed out above (p. 3). 
The difference in average elevation of the wat r table in 1903 and 1943 is attributable partly 
to differences in precipitation. A recent study (18) f early water levels and precipitation and their 
long-term correlation shows that in 1890, or about that year, the water table was at its highest 
stage since 1850. A secondary high was reached in 1903. On the basis of precipitation data it is 
estimated that in Nassau and western Suffolk Count'es the water table should have averaged about 
4 or 5 feet lower in 1943 than in 1903. The profile show approximately that much difference in 
the stage of the wate:r table at the beginning and en of this 40-year period. 
Another significant difference between the 194 contour map and earlier maps is in the shape 
and extent of the water-table depression in Brookl and western Queens. The probable original 
shape. of the water table in Brooklyn is indicated in ection A-A' on plate 4 (also 17 pI. 2), which is 
based on Wiggin's extension of the 1903 contours (14. The water table was above sea level and as 
high as 30 feet above near the Queens County line. he decline that has occurred there is the result 
of pumping for industrial purposes and for public ater supplies (19). In the early years of the 
ground-water development in Brooklyn the decline as gradual. In later years it was accelerated 
and the water-table depression expanded. A comp ison of the 1933 and 1936 contour maps shows 
that the water table in parts of Brooklyn and Qu ns declined rather sharply during that 3-year 
period. Since 1936 there has been only a small net ecline, although the depression has continued 
to expand. In general, the lowest water levels we e reached about 1941. From 1941 to 1943 a 
slight recovery of water levels in the area of most co centrated pumping was recorded. 
In Queens County the water table in 1943 w lower everywhere than it was in 1903. Part 
of that difference in levels is due to the difference in average rates of preeipitation before 1903 and 
before 1943, which was discussed above. However, he major part of the difference in water levels 
there was due to the increased pumping in the area a jacent to section B-B' on plate 1 (also 17 pI. 1). 
Jacob emphasized . . . "in view of the relati e nearness of the center of heavy pumping in 
B.rooklyn to the East River, it is not likely that th effect of that pumping reaches very far into 
Queens. As the water table hinges on the tidewat r in the nearby channels, any transient state 
of flow set up by a change in the rate of pumping i that area soon degenerates into a new steady 
state of flow without affecting appreciably the wate levels at comparably greater distances in the 
opposite direction." 


MAP OF 1951 BY WATER POWER AND CONTROL COMMISSION 
AND GEOLOGIC L SURVEY 
Plates 1-3 constitute a map of Long Island i three sections which shows by contours the 
configuration of the main water table during Decem er 1950 and early January 1951. Water-level 
data for the North Fluke and the South Fluke in S ffolk County are presented for the first time; 
previously the position of the water table was ascer ined only as far eastward in Long Island as 
the longitude of Riverhead. ! 
The contours are drawn with a 10-foot interv 
 in most localities of Long Island on the basis 
of water-level measurements in 533 wells (45 in Ki gs, 46 in Queens, 245 in Nassau, and 197. in 
Suffolk Counties) listed in the table. This number represents an increase in the number of wells 
in all four counties of Long Island since the prepa ation of Bulletin GW-12. Since then a large 
number of observation wells in the Brookhaven ar and in the North Fluke and South Fluke of 
I . 
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Suffolk County were added to the continuing program in Long Island. However, in spite of the 
large increase, areas in need of at least a few wells for better definition of contours can still be found' 
in each of the four counties on Long Island. 
Nearly all the wells listed in the table are screened in the upper Pleistocene (glacial) deposits 
and reflect water-table conditions. It was found necessary to use a few wells screened in the under- 
lying sands of the Magothy (?) formation for the contouring of areas where shallower observation 
wells are not available. It is believed that the water levels in the selected deeper wells represent 
the approximate position of the main water table. The table beginning on page 11 gives pertinent 
data concerning these wells. The State well- numbers are those adopted by the New York State 
Water Power and Control Commission (20-24) and widely used by other agencies. The same num- 
bers are used in the series of water-supply papers of the Geological Survey (25) in which complete 
water-level records for most of the wells are published, most of them going back to the beginning 
of record. The owner's number is given in many cases to assist in referring to the early records. 
Under "Location" are generally given the addresses or nearest street intersections, though in 
many cases merely the localities are given. The depth of the well means the total depth from the 
me8s
ring point, which is a convenient reference mark, such as top of coupling, casing, well pit, or 
other point. The measuring point is generally within a foot of the ground surface, except as noted 
under "Remarks." 


All altitudes given in the table refer to the mean-sea-Ievel datum at Sandy Hook, N. J. The 
altitudes of measuring points were determined by differential leveling by the Geological Survey, 
the Nassau County Department of Public Works, the New York City Board of Water Supply, 
and others. The tabulated water levels represent for the most part measurements made during 
December 1950 and early January 1951. For discontinued, abandoned, and a few other wells, 
at which recent data were not obtained, the latest available measurement is listed. Water levels 
measured at a time other than December 1950 or January 1951 were adjusted for water-level trend 
and then rounded off to the nearest foot when the water table was contoured. . 
For the sake of completeness, all shallow observation wells at which water-level measure- 
ments were made were listed in the table. And, although actually the water levels for all the wells 
were used in the determination of the contours for the water table, a few wells were excluded from 
the final drafts of plates 1-3 to avoid overcrowding. These are referenced to nearby wells under 
"Remarks" in the table. Well locations, numbers, and water levels are all shown on plates 2 and 3. 
However, it was deemed advisable to leave out the water-level data in plate 1 because of the large 
number of wells and their concentration in many localities. However, all water-level measurements 
are listed in the table. 
Several of the previous maps were used as guides in the contouring of the water table for 
January 1951. In Suffolk County, the 1908 map (13) by the Board of Water Supply and a more 
recent 1946 map (26) by the Geological Survey were particularly valuable. 
Where the density of wells is adequate, the contours are drawn as full lines. Where there 
is some uncertainty as to its interpretation, the contours are drawn as broken lines. In the north- 
western part and in the South Fluke of Suffolk County, as well as in areas north and south of the 
Peconic River, there are only a few, or at least an-insufficient number of, observation wells. The 
provisional dashed contours in these localities and elsewhere on Long Island should be regarded 
only as suggestive of the general shape of the main water table. 
Because of the insufficient number of wells, no contours were shown for that area in Queens 
lying north of the terminal moraine. The zero contour encircles the center of heavy pumpage in 
the W oodhaven area and separates the high area of north Queens from the low.area of BrooklYn. . 
At two "stagnation" points it intersects the closed zero contour that completely encircles the island 
along its shore. One of these points is on Jamaica Bay and the other assumedly on Newton Creek. 
A similar zero contour separates the relatively higher area of the southern half from the northern 
half of BrooklYn. 
No attempt has been made to draw in the contours below the 60-foot contour in the till and 
moraine areas of northern Nassau County because many of the wells in that. area undoubtedly 
reach only the perched water tables. That is true, for example, of wells N 1171, N 1172, and others. 
Contours were also left out along the northern edge of Suffolk County where no water-level data 
are available because of the complete lack of observation wells, and also in the North Fluke where 
the water table is less than 5 feet above mean sea level. 
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I 
In addition to the table of data on the Obse 
 vation wells and the contour map (pIs. 1-3), 
profiles of the water table for 1903 and'1951 along ni e sections in western and central Long Island 
are plotted on plate 4. . 
Undoubtedly in the 1951 contour map the sal ent feature that contrasts most conspicuously 
with the 1933 and 1943 maps is depicted in Kings County (Brooklyn). Water levels recovered 
very rapidly in the 3Yz-year period following the co plete cessation in June 1947 of pumping by 
the New Y ork Water Service Corp. in the Flatbus area of Brooklyn. Because the shut-down 
reduced by more than half the total pumpage in rooklyn, a more favorable relation between 
replenishment of and withdrawals from the aquifers as occasioned (27). As a result, by the end 
of 1950 ground-water levels in more than half of Kin s County (the southern half) rose to altitudes 
above sea level. In the northern half the water t Ie also recovered several feet by the end of 
1950 because of the shut-down but it was still more than 25 feet below sea level at the bottom of 
the cone of ground-water depression. The recove ranged from 1 foot inside the perimeter of 
Kings County to more than 15 feet in the former fran ise area of the New York Water Service Corp. 
However, in spite of the large recovery, the levels in January 1951 along the profile line 
A-A' (pI. 4) and nearby localities are still many fe below those determined by Wiggin (14) for 
1903. In the earlier year, the water table was det rmined to be above sea lev
l everywhere in 
Kings County, and as high as 20 feet near the Quee s County line. 
The recovery of water levels was confined inly to Kings County; the cone of recovery 
extended very little into Queens County. Immedi tely across the Kings-Queens line, in W ood- 
haven in southwestern Queens, very little rise of w ter levels was noted. The water table was a 
few feet below sea level in December 1950, at stages 0 which it had slowly receded before 1943 and 
. where it thus has remained for many years. Along he east-west profile line B-B' (pI. 4) and prac- 
tically everywhere else in southern Queens, the Jan ary 1951 levels were about 3 feet below those 
of May 1943. Most of the change is attributable to he deficiency in precipitation since May 1949. 
Part of the decline, perhaps nearly 1 foot, is the con inuation of a gradual lowering of water levels 
in southern Queens. Here the net withdrawal by umpage is slightly in excess of replenishment 
by precipitation and by recharging wells and pits. 
In Nassau and western and central Suffolk Co nties, a net drop of about 2 feet, on an average, 
was noted since 1943. This is definitely a precipita ion and not a pumping effect (18). Levels in 
these counties receded to stages slightly below nor I, primarily because of the 10-inch deficiency 
in precipitation during the 19-month period preced. g January 1951. The position of the water 
table in Nassau and Suffolk Counties is influence principally by the precipitation pattern, as 
withdrawals by pumping for all uses total but a fra tion of the average replenishment by precipi- 
tation. Therefore, pumping plays a relatively minor ole in the over-all trend of ground-water levels. 
The eastward expansion in Suffolk County of he ground-water investigations made coopera- 
tively by the Geological Survey with the Suffolk ounty Board of Supervisors and the Suffolk 
County Water Authority was expressed by the ad ition to the program of 55 observation wells 
in the Riverhead area in 1945 and 1946, in the N rth Fluke between 1948 and 1950, and most 
recently in the South Fluke in the summer of 1950. Besides these wells, more than 50 wells were 
also added in the former Camp Upton area since 194 ,in cooperation with the Brookhaven National 
Laboratory. I 
Water levels for December 1950 in the Nor h Fluke (pI. 3) indicate that the water table 
slopes downward from an altitude of about 10 feet bove mean sea level in Riverhead to less than 
1 foot at Orient Point at the eastern tip. Because 0 the low water table: not even a 5-foot contour 
could be drawn east of Riverhead in the North F uke. However, a detailed 1-foot water-level 
contour map now in preparation for a thesis (28), eveals that the water table in the Mattituck 
area fluctuates about a stage not higher, in genera, than 4 feet above mean sea level. Farther 
east, in the Southold, Greenport, and Orient localiti s, the water table is contoured at levels about 
2 feet, and less, above mean sea level. 
In the South Fluke, levels higher than 15 fee above mean sea level were recorded north of 
Bridgehampton. An approximate position of the ater table based on measurements made in 14 
observation wells is shown by dashed contour lines. However, additional wells and more detailed 
definition of the geology of the terminal moraine a d outwash that comprise the South Fluke will 
be' required before more accurate contours can be es blished. 
Plates 1-4 show that the ground-water levels in Long Island are above sea level everywhere 
except in northern Kings and southeastern Queens ounties. The maximum elevation of the main 
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water table in January 1951 was as high as 86 feet above mean sea level in Nassau County (pI. 1), 
and incidentally at about the same position geographically where it was reported in May 1943. The 
minimum level was noted in the bottom of the cone of the ground-water depression in the highly 
industrialized northwestern section of Kings County, where the water table has been below sea 
level for many years. 
In Kings County since June 1947 there has been a favorable balance between replenishment 
by precipitation and withdrawal by pumping. Ground-water conditions have improved greatly 
since the shut-down of pumping by the N ew York Water Service Corp. However, because the 
water table still is below sea level in northern Brooklyn, no additional withdrawals of any consequence 
would be safe. Also, in Queens the trend of water levels shows overdevelopment. However, the 
ground-water resources of Long Island as a whole are still not fully utilized, a.s is indicated by the 
1951 as well as the previous water-table contour maps and by Suter (15, p. 32). Through proper 
and coordinated development, the ground-water resources of Long Island may be used for municipal, 
industrial, and agricultural purposes on a much larger scale than at present. 
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